In any broad study of the way viruses grow within infected cells, the poxes are important as a group of closely related agents which can attack the same or related tissues. Several of them can be grown on chickembryo membranes. In an earlier paper' it has been shown that the individual virus particles of fowl pox can readily be seen and recognized using the electron microscope. The present note is a record of preliminary studies made to determine how easy it is to observe the elementary particles of vaccinia in these membranes and to see if these observations give an obvious clue to the way this virus proliferates.
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As in the preceding experiments with fowl pox a dilution of bacteriafree virus was placed on a dropped chorioallantoic membrane of a ten-day embryo, the shell opening was closed with scotch tape and the incubation continued. Vaccinia grows so freely on these membranes that best preparations have been obtained from embryos harvested 48 and 72 hours after inoculation. Areas of obvious pox development on the excised membraneshave been chosen, fixed by immersion for not more than one hour in neutral 4% formalin-saline, dehydrated by passage through alcohols and into methacrylate monomer. In this they were embedded by polymerization in a 40°C. oven. Sections cut by the thermal expansion method2 were mounted on formvar-covered grids, the methacrylate was removed by immersion in amyl acetate and the resulting tissue lightly shadowed with palladium. VOL. 37, 1951 As with fowl pox the first reaction to infection with vaccinia is a proliferation of the epithelial layer of the membrane followed by a vacuolation which has not, however, appeared as drastic as to form a sort of coarse net replacing the original protoplasmic mesh (Fig.  3) .
The present photographs do not show how the particles originate. A study of many photographs has failed to reveal forms that must be interpreted as particles undergoing division. There is a considerable variation in the size of the particles, but this may be rather a consequence of the fact VOL. 37, 1951 that many of them have been sectioned than an indication of a corresponding variation in their dimensions. Possibly more significant for an understanding of how this virus multiplies are the many particles which, though seemingly related to virus, are electronically less opaque and usually a little bigger (Fig. 4) . They are found in cells or parts of cells where the FIGURE 3 A cell in which nearly the entire cytoplasm has been replaced by a coarse net of newly formed particles of vaccinia. 17,000 X.
original cytoplasmic net is relatively intact. They may represent earlier stages in the formation of the very dense particles we recognize as the elementary infectious units. An attempt to determine if this is indeed the case and to find out if there is any close relation between them and the few particles of similar size that can be recognized in normal epithelial cells must be a next step in the investigation of these pox viruses. Such a study Cytoplasm of part of a cell showing small groups of (opaque) mature particles of vaccinia in the bottom half. Elsewhere are many somewhat larger less opaque objects that usually are round in outline. It will be important to determine if these are developing forms of the virus. 14,000 X.
is now under way, using tissues infected for different lengths of time and fixed by certain reagents that might be expected to bring out cellular constituents in a preferential fashion.
